The data provided in this data set is the study of organic-inorganic hybrid perovskite solar cells fabricated through incorporating the small amounts of ammonium halide NH 4 X (X ¼ F, Cl, Br, I) additives into a CH 3 NH 3 PbI 3 (MAPbI 3 ) perovskite solution and is published as "High-Performance CH 3 NH 3 PbI 3 Inverted Planar Perovskite Solar Cells via Ammonium Halide Additives", available in Journal of Industrial and Engineering Chemistry [1] . A compact and uniform perovskite absorber layer with large perovskite crystalline grains, is realized by simply incorporating small amounts of additives into precursor solutions, and utilizing the anti-solvent engineering technique to control the nucleation and DOI of original article: https://doi.
Data
This data set shows the effect of small amount of the organic cationic material NH 4 X (X ¼ F, Cl, Br, I) on the device PCEs and stability. Fig. 1 describes the nucleation behaviour with the CB dripping time. Fig. 2 describes the crystalline orientation of the perovskite films via GIWAXS. Fig. 3 describes JV curves of different additives incorporated perovskite solar cells. Fig. 4 describes JV characteristics of different additives incorporated perovskite solar cells under different light intensities. Fig. 5 describes JV characteristics of different additives incorporated perovskite solar cells under different bias speed. Fig. 6 displays normalized PCEs of different additives incorporated perovskite solar cells with respect to time of 5 weeks.
Experimental design, materials, and methods

Materials and preparation of perovskite precursor solution
Lead iodide (99.999% trace metals basis), ammonium fluoride (NH 4 F) (!99.99% trace metals basis), ammonium chloride (NH 4 Cl) (99.99% trace metals basis), ammonium bromide (NH 4 Br) (99.999% trace kept for stirring at 70 C for overnight before use. The important point here to be noted is that the solubility of NH 4 F is very low. Although, we added very small amount (3.70 mg) in 1 mL reference perovskite precursor solution but it was not well soluble and need to filter to remove the insoluble NH 4 F. Whereas, other ammonium halide materials show good solubility with given quantities.
Device fabrication
For inverted planar perovskite solar cells device fabrication, firstly, the patterned glass/ITO substrates were cleaned with DI water, acetone and isopropanol and dried in drying oven at 140 C for overnight. PEDOT:PSS (Clevios P VP AI4083) was spin-coated on UV-ozone treated glass/ITO substrates at 4000 rpm for 60 sec in air and dried at 150 C for 20 min [7e9]. Then, the samples were transferred to the N 2 filled glove-box for further device fabrication steps. Perovskite precursor solution without and with NH 4 X (X ¼ F, Cl, Br, I) was spin coated in N 2 filled glove-box at 2000 rpm for 60e70 sec, followed by a step of 1000 rpm for 20 sec. During the 2nd step of 2000 rpm for 60 sec, a chlorobenzene (CB) solution (400 mL) was dropped on the substrate during spin coating after 40 sec and continued the spin for further 20 sec [8e11]. The important point to be noted here that the CB dripping time during 2nd spin-coating step was further delayed approximately 5e10 sec for NH 4 X (X ¼ F, Cl, Br, I) containing perovskite precursor solutions as compare to reference solution. Then, the samples were dried on hot plate at 100 C for 3 min. Then PC 61 BM (purchased from OSM, Republic of Korea) as ETL was deposited on the glass/ITO/PEDOT:PSS/perovskite substrate by spin coating PC 61 BM (20 mg/1 mL in CB) solution at 1200 rpm for 30 sec followed by a final spin-coating step of 2000 rpm for 2 sec. Finally, the LiF/Al (0.5nm/100nm) electrode was deposited by thermal evaporation.
